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Synthesis Technology Optimization of 3-hydroxyadamantane-1-carboxylic Acid
LI Jie, LIAO Qi, DING Wenhua, JIANG Xue, HU Xiangnan(School of Pharmacy, Chongging Medical Universi-
ty, Chongqing 400016, China)

ABSTRACT OBIJECTIVE: To synthesize 3-hydroxyadamantane-1-carboxylic acid and optimize its synthesis technology. METH-
ODS: Using l-adamantane carboxylic acid as starting material, triethyl benzyl ammonium chloride (TEBAC) as phase transfer cata-
lyst, 3-hydroxyadamantane-1-carboxylic acid was prepared by potassium permanganate in alkaline condition. Treating yield rate as
index, central composite design-response surface method was conducted to optimize the reaction temperature, reaction time and the
mole ratio of potassium permanganate-substrate. RESULTS: Optimized synthesis technology was as follows as reaetion temperature
60 °C, reaction time 8.5 h, mole ratio of potassium permanganate-substrate 1.28: 1. The deviation for yield rate of\prediction value
and the measured value was 1.38% (prediction value was 91.26% , the measured average valuerwas'93.61% ,"n=6) ; the average
purity of prepared 3-hydroxyadamantane-1-carboxylic acid was 99.26% (n=6). CONEBUSIONS: /3-hydroxyadamantane-1-carbox-
ylic acid with high purity and yield rate is prepared successfully by optimized synthesis technology.

KEYWORDS 3-hydroxyadamantane-1-carboxylic acid; Synthesisj/Central, composite design-response surface method; Technolo-

gy optimization
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Tab 1 Factors and levels

. K
BES —1.682 -1 0 1 +1.682
A,C 46.86 53400 62.00 71.00 77.14
B,h 5.30 6.80 9.00 11.20 12.70
C,mol/mol 1.19:1 1251 1.34:1 143:1 1.49:1
2 ERiit54R
Tab 2 Central composite design and results
G5 A B C SEMIBCE, %
1 0 0 0 92.12
2 0 0 —1.682 65.74
3 0 0 0 91.38
4 1 1 -1 79.51
5 0 0 1.682 65.12
6 —1.682 0 0 82.31
7 -1 1 1 77.39
8 0 0 0 91.11
9 1 -1 -1 76.98
10 0 0 0 90.13
11 -1 -1 1 73.47
12 -1 1 -1 77.73
13 -1 -1 -1 75.89
14 1 1 1 77.47
15 1 -1 71.09
16 0 1.682 0 87.92
17 0 0 0 91.89
18 1.682 0 0 79.18
19 0 —1.682 0 81.36
20 0 0 0 90.97
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0.478 74B*—1 124.553 11C*(r=0.996 2) . MLk F = mT

FPEZG 2016 4E55 27 4555 283



1, 2T L AR RO (EBEMIE, HORIE A e 1 5 T
IR A HE R RS , I — I A
254 WIBIEILL SHI AR R R BT
T2 B ARSI 212, 3 DR X3 e o i UL 3.
e e

=700 143

10.10 —65.00 ba —65.00
- ! aAe bR
. 9.00 ﬁ\/‘/ 59.00 ) 1:34.]1.29:1\\'/‘/5900
B SR 6.80° 53.00 AR C: R 1.25:1° 53.00 AU
], h JiE, C - i

3 3EFREXTER A NE Az E

Fig 3 The response surface of 3 factors to yield rate
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